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EXECUTIVE    SUMM3VRY 

DRINKING  WATER  SURVEILLANCE  PROGRAM 

KITCHENER  WELL  SUPPLY 
1988  ANNUAL  REPORT 

The  Drinking  Water  Surveillance  Program  (DWSP)  for  Ontario  is  a 
monitoring  program  providing  immediate,  reliable,  current 
information  on  drinking  water  quality.  The  DWSP  officially  began 
in  April  1986  and  is  designed  to  eventually  include  all  municipal 
supplies  in  Ontario.   Currently,  52  plants  are  being  monitored. 

The  Kitchener  Well  Supply  source  consists  of  many  wells.  Three 
locations  were  sampled  on  the  DWSP;  K70,  an  induced  infiltration 
system  located  on  the  east  side  of  Kitchener  adjacent  to  the  Grand 
River,  K21  (Mannheim  East/West) ,  a  high  capacity  overburden  well 
field  located  at  the  western  city  limit  of  Kitchener,  and  Strange 
Street  one  of  the  first  well  fields  developed  in  Kitchener  located 
near  the  city-centre. 

Samples  were  taken  of  raw  and  treated  water  from  the  K70  well,  raw 
water  from  the  K21  well  and  treated  water  from  the  Mannheim 
Reservoir,  treated  water  from  the  Strange  Street  well  and  water 
from  one  house  in  the  distribution  system.  The  Kitchener  Well 
Supply  was  sampled  for  approximately  160  parameters  monthly. 
Parameters  were  divided  into  the  following  groups:  Bacteriological, 
Inorganic  and  Physical  (Laboratory  Chemistry,  Field  Chemistry  and 
Metals)  and  Organic  (Chloroaromatics,  Chlorophenols,  Pesticides  and 
PCB,  Phenolics,  Polynuclear  Aromatic  Hydrocarbons,  Specific 
Pesticides  and  Volatiles) .  Chlorophenols  and  Specific  Pesticides 
were  analysed  in  June  and  November  only. 

A  summary  of  results  is  shown  in  Table  1. 

The  Ontario  Drinking  Water  Objective  for  Lead  in  drinking  water  (50 
ug/L)  was  exceeded  in  one  treated  water  sample  from  the  Mannheim 
reservoir  at  a  level  of  68  ug/L.  The  District  Officer  was  notified. 
All  other  Inorganic  and  Physical  parameters  were  below  any 
applicable  health  related  ODWOs. 

Of  a  total  of  approximately  110  Organic  parameters  tested  for  on 
a  monthly  basis,  none  exceeded  health  related  guidelines. 

While  the  parameters  measured  on  DWSP  may  have  indicated  good  water 
quality,  the  water  produced  cannot  be  considered  to  be  satisfactory 
until  a  treatment  process  appropriate  to  the  source  of  the  supply 
is  applied  (see  ODWOs  revised  1983  p7) . 
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DRINKING  WATER  SURVEILLANCE  PROGRAM 

KITCHENER  WELL  SUPPLY 
1988  ANNUAL  REPORT 


INTRODUCTION 

The  Drinking  Water  Surveillance  Program  (DWSP)  for  Ontario  is  a 
monitoring  program  providing  immediate,  reliable,  current 
information  on  drinking  water  quality.  The  DWSP  officially  began 
in  April  1986  and  is  designed  to  eventually  include  all  municipal 
supplies  in  Ontario.   Currently,  52  plants  are  being  monitored. 

The  DWSP  was  initiated  in  Kitchener  in  the  spring  of  1987.  An 
annual  report  was  published  for  1987  (ISSN  0840-5190) . 

This  report  contains  information  and  results  for  1988. 

PLANT  DESCRIPTION 

The  Kitchener  Well  Supply  source  consists  of  many  wells.  Three 
locations  were  sampled  on  the  DWSP;  K70,  an  induced  infiltration 
system  located  on  the  east  side  of  Kitchener  adjacent  to  the  Grand 
River,  K21  (Mannheim  East/West) ,  a  high  capacity  overburden  well 
field  located  at  the  western  city  limit  of  Kitchener,  and  Strange 
Street  one  of  the  first  well  fields  developed  in  Kitchener  located 


near  the  city-centre. 


The  K21  (Mannheim  East/West)  has  flows  for  day  of  sampling  ranging 
from  31.9  X  1000  m'/day  to  60  x  1000  m'/day;  K70  (Recharge  well)  has 
flows  on  day  of  sampling  ranging  from  2.4  x  1000  m'/day  to  3  x  1000 
m'/day;  the  Strange  Street  well  has  flows  ranging  from  5.8  x  1000 
m'/day  to  13.9  x  1000  m'/day.  These  three  wells  are  disinfected  with 
chlorine. 


The  Kitchener  Well  Supply  serves  a  population  of  approximately 
144,000  people. 

The  sample  location  is  shown  in  Figure  1.  General   information  is 
presented  in  Table  2. 

METHODS 

Water  samples  were  obtained  from  five  DWSP  approved  locations; 
i)  Raw  K70  -   The  water  originated  from  the  pump  suction 
line  prior  to  chlorination  and  was  sampled 
through  a  copper  sample  line.   The  sample 
tap  is  located  at  the  pump, 
ii)  Treated  K70   -  The  water  originated  from  the  pump 

discharge  following  chlorination  and  was 
sampled  through  a  copper  sample  line.   The 
sample  tap  is  located  at  the  pump. 


iii)  Raw  K21  (Mannheim  East/West)  -  The  water  originated  from  the 
pump  discharge  and  was  sampled  through  a 
copper  saunple  line.   The  seunple  tap  is 
located  at  the  pump, 
iv)  Mannheim  Reservoir  -  The  water  originated  from  the  highlift 
pump  discharge  and  was  sampled  through  a  copper 
sample  line.  The  sample  tap  is  located  near  the 
pump  in  the  reservoir  building. 
V)  Treated  Strange  Street  Reservoir  -  The  water  originated 
from  the  highlift  discharge  and  was  sampled 
through  a  copper  sample  line.   The  tap  is 
located  at  the  highlift  pump. 

Sample  lines  in  the  plant  were  flushed  prior  to  sampling  to  ensure 
that  the  water  obtained  was  indicative  of  its  origin  and  not 
residual  water  standing  in  the  sample  line. 

Stringent  DWSP  sampling  protocols  were  followed  to  ensure  that  all 
samples  were  taken  in  a  uniform  manner. 

Sample  day  flow,  chlorine  dosages  and  field  measurements  such  as 
Chlorine  Residuals,  pH  and  Temperature  were  recorded  on  the  day  of 
sampling  and  were  entered  onto  the  DWSP  data  base  as  submitted. 


FIGURE  1 

DRINKING  WATER  SURVEILLANCE  PROGRAM 
SITE  LOCATION  MAP 
KITCHENER  WELL  SUPPLY  SYSTEM 


TABLE  2 

DRINKING  WATER  SURVEILLANCE  PROGRAM  ANNUAL  REPORT 
GENERAL  INFORMATION 

KITCHENER  WELL  SUPPLY 


LOCATION; 


REGIONAL  MUNICIPALITY  OF  WATERLOO 
C/0  MARSLAND  CENTER 
20  ERB  STREET  WEST 
WATERLOO,  ONTARIO 
N2J  4G7 


SOURCE: 


GROUNDWATER 


DESIGN  CAPACITY; 


100  X  1000  m'/day 


OPERATION; 


MUNICIPALITY 


SYSTEM  MANAGER; 


R.  MACDONALD 


MINISTRY  REGION; 


WEST  CENTRAL 


DISTRICT  OFFICER; 


D.R.  IRELAND 


MUNICIPALITY 
SERVED 

KITCHENER/WATERLOO 


POPULATION 


144,000 


RESULTS 

The  K21  well  was  sampled  for  raw  water  and  the  Mannheim  reservoir 
for  treated  water,  the  K70  recharge  well  was  sampled  for  raw  and 
treated  water,  the  Strange  Street  well  was  sampled  for  treated 
water  only  at  the  reservoir.  The  Kitchener  Well  Supply  locations 
were  sampled  for  approximately  160  parameters  on  a  monthly  basis. 
The  Specific  Pesticides  and  Chlorophenols  scans  were  sampled  in 
June  and  November  only.  As  a  result  of  an  unforeseen  emergency  the 
laboratory  capacity  was  exceeded  and  analysis  for  volatiles  could 
not  be  carried  out  when  the  samples  were  received.  Since  analysis 
for  volatiles  is  no  longer  valid  after  four  weeks  of  storage, 
volatile  results  for  February  are  not  available. 

Table  3  contains  information  on  the  sample  day  retention  time,  flow 
rate  and  chlorine  dosages. 

Table  4  is  a  summary  break-down  of  the  number  of  water  samples 
analysed  by  parameter  and  by  water  type.  The  number  of  times  that 
a  positive  or  trace  result  was  detected  is  also  reported. 

Positive  denotes  that  the  result  is  greater  than  the  statistical 
limit  of  detection  established  by  the  Ministry  of  the  Environment 
(MOE)  laboratory  staff  and  is  quantifiable.  Trace  (<T)  denotes 
that  the  level  measured  is  greater  than  the  lowest  value  detectable 
by  the  method  but  lies  so  close  to  the  detection  limit  that  it 


cannot  be  confidently  quantified. 

Table  5  presents  the  results  for  parameters  detected  on  at  least 
one  occasion. 

Table  6  lists  all  parameters  analysed  in  the  DWSP. 

Associated  guidelines  and  detection  limits  are  also  supplied  on 
tables  5  and  6.  Parameters  are  listed  alphabetically  within  each 
scan. 

DISCUSSION 

General 

Water  quality  is  judged  by  comparison  with  the  Ontario  Drinking 
Water  Objectives  (ODWOs)  as  defined  in  the  1984  publication  (ISBN 
0-7743-8985-0) .  The  Province  of  Ontario  has  health  related  and 
aesthetic  objectives  for  49  parameters,  these  are  currently  under 
review.  When  an  ODWO  is  not  available  guidelines/ limits  from  other 
agencies  are  consulted.  The  Parameters  Listing  System  (PALIS) 
recently  published  (ISBN  0-7729-4461-X)  by  the  MOE  catalogues  and 
keeps  current  over  1750  guidelines  for  650  parameters  from  agencies 
throughout  the  world. 

Although  some  of  the  parameters  measured  on  DWSP  may  be  present  in 
the  raw  and  treated  water  as  a  result  of  pollution,  many  of  the 


compounds  detected  are  naturally  occurring  or  are  treatment  by- 
products . 

Plant  operational  personnel  address  occurrences  of  taste  and  odour 
or  biological  water  quality  parameters.  The  DWSP  does  not  assess 
these  aspects  of  the  water  supply. 

As  stated  under  Results,  traces  do  not  indicate  quantifiable 
results  as  defined  by  established  MOE  laboratory  analytical 
reporting  protocols.  While  they  can  be  useful  in  trend  analysis 
or  confirmation  of  the  presence  of  a  specific  contaminant  that  is 
repeatedly  detected  at  these  levels,  the  occasional  finding  of  a 
trace  level  of  a  contaminant  is  not  considered  to  be  significant. 
DISCUSSION  OF  GUIDEUNES  AND  UMITS  THEREFORE,  IS  ONLY 
CONDUCTED  ON  POSITIVE  RESULTS. 

Bacteriology 

Positive  results  for  the  Bacteriology  scan  were  present  eight  times 
in  the  treated  K70  water,  seven  times  in  the  treated  Mannheim 
Reservoir  water,  seven  times  in  the  Strange  Street  Reservoir  water 
and  fourteen  times  in  the  Site  1  water.  The  positive  parameters 
were  Standard  Plate  Count,  Total  Coliform  and/or  Total  Coliform 
Background  and  P/A  bottle. 

Coliforms  were  determined  to  be  present  in  the  July  Site  1  water 

6 


as  the  result  of  a  positive  Presence/ Absence  test.  Coliforms  were 
not  detected  by  the  membrane  filtration  test. 

Guidelines  for  bacteriological  sampling  and  testing  of  a  supply  are 
developed  to  maintain  a  proper  supervision  of  its  bacteriological 
quality;  the  routine  monitoring  program  usually  requires  the  taking 
of  multiple  samples  in  a  given  system.  Full  interpretation  of 
bacteriological  quality  cannot  be  made  on  the  basis  of  single 
samples.  Further,  bacteriological  limits  were  developed  in 
acknowledgement  that  the  presence  of  coliforms  may  be  detected  due 
to  their  non-uniform  distribution  throughout  the  distribution 
system  and  the  fact  that  their  enximeration  is  subject  to 
considerable  variation.  For  these  reasons,  the  occasional  finding 
of  low  n\imbers  of  coliform  organisms  is  not  unexpected.  Routine 
bacteriological  monitoring,  as  outlined  in  the  ODWOs  is  carried  out 
by  the  operating  authority  and  results  have  indicated  that  the 
Kitchener  well  supply  has  experienced  intermittent  bacteriological 
contamination . 

Inorganic  and  Physical 

Laboratory  and  Fi«ld  Chemistry 

The  results  for  the  Laboratory  Chemistry  and  Field  Chemistry  scans 
were  below  all  applicable  health  related  ODWOs. 

There  are  ODWOs  that  are  set  for  parameters  which  are  related  to 


aesthetic  quality  rather  than  health. 

Colour  values  exceeded  the  aesthetic  ODWO  of  5  True  Colour  Units 
(TCU)  in  two  treated  water  samples  from  the  K70  well.  Colour  in 
drinking  water  may  be  due  to  the  presence  of  natural  or  synthetic 
organic  substances  as  well  as  certain  metallic  ions. 

The  ODWO  indicates  that  a  hardness  level  of  between  80  and  100  mg/L 
as  calcium  carbonate  for  domestic  waters,  provides  an  acceptable 
balance  between  corrosion  and  incrustation.  Water  supplies  with  a 
hardness  greater  than  200  mg/L  are  considered  poor  and  would 
possess  a  tendency  to  form  scale  deposits  and  result  in  excessive 
soap  consumption.  All  three  sources  of  water  sampled  contained 
hardness  values  above  200  mg/L,  ranging  from  254  to  538  mg/L  as 
CaC03 . 

Some  European  Economic  Community  (EEC)  guidelines  for  parameters 
related  to  hardness  ie.  Conductivity  (400  uMHO/cm)  and  Calcium  (100 
mg/L) ,  were  also  exceeded  in  some  samples  as  a  result  of  the  high 
hardness  levels.  Conductivity  values  for  the  K21  (Mannheim)  well 
ranged  from  607-  654  umho/cm,  K70  well  ranged  from  576-655  umho/cm. 
Strange  Street  reservoir  ranged  from  921-1067  umho/cm  and  the  Site 
1  water  ranged  from  645-1155  umho/cm.  Calcium  values  were  high  for 
the  Strange  Street  reservoir  water  and  the  Site  1  water. 

The  Langelier  Index  is  used  extensively  in  estimating  the  corrosion 


potential  of  water.  An  increasingly  negative  index  indicates  the 
increasing  possibility  of  corrosion.  It  is  considered  sound 
engineering  practice  to  maintain  a  slightly  positive  Langelier 
Index.  The  Langelier  Index  for  the  Kitchener  wells  is  consistently 
high  in  the  positive  range. 

It  is  desirable  that  the  Temperature  of  drinking  water  be  less  than 
IS^C;  the  palatability  of  water  is  enhanced  by  its  coolness.  A 
temperature  below  15**C  will  tend  to  reduce  the  growth  of  nuisance 
organisms  and  hence  minimize  associated  taste,  colour,  odour  and 
corrosion  problems.  The  temperature  of  the  delivered  water  may 
increase  in  the  distribution  system  due  to  the  warming  effect  of 
the  soil  in  iate  summer  and  fall  and/or  as  a  result  of  higher 
temperatures  in  the  source  water.  The  desired  ODWO  was  exceeded 
twice  in  the  treated  water  from  K70  and  once  in  the  free  flow  water 
in  the  distribution  system. 

Metals 

The  Ontario  Drinking  Water  Objective  for  Lead  in  drinking  water  (50 
ug/L)  was  exceeded  in  one  treated  water  sample  from  the  Mannheim 
reservoir  at  a  level  of  68  ug/L.  The  District  Officer  was  notified. 
All  other  results  reported  for  the  Metals  scan  were  below  any 
applicable  health  related  ODWOs. 

Copper  levels  were  higher  in  the  treated  water  from  the  K70  well 
as  compared  to  the  raw  water  indicating  that  small  quantities  of 


these  metals  were  leached  from  the  copper  seuaple  line  at  the  well. 

Barium  levels  were  lower  in  the  water  from  the  K70  well  than  in  the 
water  from  other  sources  tested. 

Strontium  (stable)  levels  were  higher  in  the  K70  and  the  Strange 
Street  sources  than  from  the  Mannheim  source. 

Higher  levels  of  iron,  manganese  and  zinc  were  found  in  the  Strange 
Street  reservoir  as  compared  to  the  other  sources. 

Elevated  levels  of  Copper,  Iron,  Lead  and  Zinc  were  detected  in  the 
standing  samples  from  the  distribution  system  as  compared  to  the 
free  flow  samples  thus,  indicating  that  these  metals  were  leached 
from  the  household  plumbing  as  the  water  stood  overnight.  Although 
the  Langelier  Index  indicates  minimal  potential  for  corrosion  some 
metals  will  be  leached  in  standing  samples  in  most  supplies. 

The  aesthetic  ODWO  of  50  ug/L  for  Manganese  was  exceeded  in  all  of 
the  Strange  Street  Reservoir  samples  and  in  five  Site  1  water 
samples.  Manganese,  at  concentrations  greater  than  50  ug/L,  is 
objectionable  in  water  supplies  because  it  stains  laundry,  and  may 
cause  and  undesirable  taste  in  beverages. 
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Organic  Parameters 

Chloroaromaties 

The  results  of  the  Chloroaromaties  scan  showed  that  no 
Chloroaromaties  were  detected. 

Chlorophenols 

The  results  of  the  Chlorophenols  scan  showed  that  no  Chlorophenols 

were  detected. 

Pesticides  and  PCB  (Polychlorinated  Bipbenyl) 

The  results  of  the  Pesticides  and  PCB  scan  showed  that  no  PCBs  were 
detected  and  that  one  pesticide  was  detected: 
Atrazine 

Atrazine  was  detected  at  trace  levels,  six  times  in  the  K70  raw 
water  and  six  times  in  the  treated  water. 

Specific  Pesticides 

Results  of  the  Specific  Pesticides  scan  showed  that  no  Specific 

Pesticides  were  detected. 

Phenol ics 

The  maximum  desirable  concentration  of  phenolic  substances  in 
drinking  water  is  2.0  ug/L.  This  limit  has  been  set  primarily  to 
prevent   the   occurrence   of   undesirable   tastes   and   odours, 
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particularly  in  chlorinated  water.  Phenolics  were  detected  at 
trace  levels,  six  times  in  the  K21  (Mannheim)  raw  water  and  seven 
times  in  the  treated,  five  times  at  the  Strange  Street  reservoir, 
ten  times  in  the  K70  raw  water  and  nine  times  in  the  treated  water. 
Phenolic  compounds  are  present  in  the  aquatic  environment  as  a 
result  of  natural  and/or  industrial  processes. 

Polynuclear  Aromatic  Hydrocarbons  (PAH) 

The  results  of  the  PAH  scan  showed  that  three  PAHs  were  detected: 
Anthracene 
Fluoranthene 
Pyrene 

Anthracene  was  reported  at  1  ng/L  in  the  February  sample  from  the 
Strange  Street  reservoir,  Fluoranthene  was  reported  at  2  0  ng/L  in 
the  same  sample.  Subsequent  development  of  detection  limits  by 
laboratory  staff  for  PAHs  indicate  that  these  values  were  at  the 
detection  limit. 

Pyrene  was  detected  at  40  ng/L  in  the  February  water  sample  from 
the  Strange  Street  Reservoir.  At  present  no  known  drinking  water 
guideline  exists  for  this  parameter.  The  United  States 
Environmental  Protection  Agency's  (EPA)  Ambient  Water  Quality  (AWQ) 
guideline  for  Fluoranthene  is  42000  ng/L  while  the  criteria  for 
total  PAH  is  2.8  ng/L.  AWQ  guidelines  are  designed  to  ensure  that 
the  surface  water,  used  as  a  drinking  water  source  and  from  which 
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fish  are  consumed,  does  not  contain  substances  at  levels  that  would 
be  hazardous  to  human  health.  Since  both  water  and  fish 
consumption  are  considered,  AWQ  guidelines  are  usually  more 
stringent   than   any   corresponding  drinking  water  guideline. 

Typically,  concentrations  of  specific  PAHs  in  groundwaters  have 
been  found  to  be  10-50  ng/L.  Contact  with  coal  tar  based  pipe  and 
reservoir  coatings  may  lead  to  increases  in  PAH  concentrations  in 
the  water;  and  in  such  cases  an  increase  in  the  level  of 
fluoranthene  is  particularly  marked. 

Volatiles 

The  results  of  the  Volatiles  scan  showed  that  eleven  parameters, 
other  than  Tr ihalome thanes (THMs) ,  were  detected: 

Benzene 

Toluene 

Ethylbenzene 

Meta-Xylene 

Ortho-Xylene 

Styrene 

1 , 1-Dichloroethane 

1,1, 1-Tr ichloroethane 

Carbon  Tetrachloride 

Trichloroethylene 

Tetrachloroethylene 
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treated  water  from  the  K21  (Mannheim)  well,  three  times  in  the  Site 
1  water,  once  in  the  water  from  the  Strange  Street  reservoir  and 
once  in  the  raw  water  from  the  K70  well. 

Toluene  was  detected  at  trace  levels,  once  in  the  treated  water 
from  the  K21  (Mannheim  )  well,  once  in  the  Site  1  water,  six  times 
in  the  Strange  Street  reservoir  water  and  once  in  both  the  raw  and 
treated  water  from  the  K70  well.  The  detection  of  toluene  at  low, 
trace  levels  is  a  laboratory  artifact  derived  from  the  analytical 
methodology.  The  purge-and-trap  analytical  technique  depends  on  the 
purging  of  the  volatile  organics  in  the  water  sample  with  helium 
gas  onto  a  Tenax  trapping  column.  The  volatile  materials  are 
subsequently  thermally  desorbed,  separated  and  quantified.  Tenax, 
a  toluene-like  polymeric  material,  tends  to  decompose  sporadically 
upon  heating  into  toluene  and  other  aromatic  componenets 
(ethylbenzene  and  xylene)  giving  instrument  blanks  in  the  order  of 
0.05  ug/L. 

The  detected  trace  levels  of  Styrene  are  also  considered  to  be 
laboratory  artifacts  due  to  the  outgassing  of  monomeric  styrene 
from  the  polystyrene  shipping  containers.  The  sporadic  background 
levels  from  this  source  are  in  the  order  of  0.05  ug/L. 

Ethylbenzene  was  detected  at  trace  levels,  four  times  in  the  raw 
and  treated  water  from  the  K21  (Mannheim)  well,  four  times  in  the 
Site  1  water,  nine  times  in  the  water  from  the  Strange  Street 
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reservoir  and  four  times  in  the  raw  and  treated  water  from  the  K70 
well. 

Meta-Xylene  (M-Xylene)  was  detected  at  trace  levels,  nine  times  in 
the  water  from  the  Strange  Street  reservoir. 

Ortho-Xylene  (0-Xylene)  was  detected  at  trace  levels,  nine  times 
in  the  water  from  the  Strange  Street  reservoir. 

The  volatiles  listed  above  are  typically  found  on  an  occasional 
basis  at  other  water  supplies  included  on  the  DWSP  usually  at  trace 
levels. 

1,1  Dichloroethane  was  detected  in  the  June  and  September  water 
samples  from  Site  1  at  1.1  ug/L.  At  present  no  known  drinking 
water  guideline  exists  for  this  parameter.  It  was  also  detected  at 
trace  levels,  four  times  in  the  Site  1  water  and  three  times  in  the 
water  from  the  Strange  Street  reservoir. 

1, 1, 1-Trichloroethane  was  detected  in  all  twelve  samples  taken  from 
the  Strange  Street  Reservoir.  All  values,  ranging  from  .96  ug/L 
to  1.6  ug/L  were  below  the  United  States  Environmental  Protection 
Agency • s  Maximum  Contaminant  Level  for  1,1, 1-Trichloroethane  in 
drinking  water  of  200  ug/L.  It  was  also  detected  at  trace  levels, 
once  in  the  raw  water  from  the  K21  well  and  four  times  in  the  Site 
1  water. 
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Carbon  Tetrachloride  was  detected  at  trace  levels,  once  in  the  Site 
1  water  and  once  in  the  treated  water  from  the  K70  well. 

Trichloroethylene  was  detected  at  trace  levels  in  all  twelve 
samples  taken  from  the  Strange  Street  Reservoir. 

Tetrachloroethylene  (T-Chloroethylene)  was  detected  at  trace 
levels,  once  in  the  Strange  Street  Reservoir  water. 

THMs  are  formed  from  reactions  between  chlorine  and  naturally 
occurring  organic  compounds.  Chloroform  and  other  THMs 
(chlorodibromomethane,  dichlorobromomethane  and  occasionally 
bromoform)  have  been  found  in  water  supplies  drawn  from  groundwater 
sources . 

Chloroform,  Chlorodibromomethane,  Dichlorobromomethane  and  Total 
THMs  were  detected  in  the  treated  water  samples  from  all  locations. 
Bromoform  was  detected  occasionally. 

All  Total  THM  occurrences,  ranging  from  traces  to  36  ug/L,  were 
well  below  the  ODWO  of  350  ug/L.  The  K70  recharge  well  supply 
produced  higher  levels  of  THMs  than  either  of  the  other  two 
supplies.  This  could  be  due  to  a  higher  level  of  naturally 
occurring  organic  matter  reflecting  the  river  water  origin  of  the 
recharge  water. 
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CONCLUSIONS 

While  the  water  quality  produced  by  the  three  well  sources  may 
generally  have  been  good,  the  water  cannot  be  considered  to  be 
satisfactory  until  a  treatment  process  appropriate  to  the  source 
of  the  supply  is  applied  (see  ODWOs  revised  1983  p7) .  The  current 
MOE  policy  requires  all  groundwater  supplies  to  receive 
chlorination  treatment  and  some  wells  (other  than  the  three 
monitored)  supplying  the  Kitchener-Waterloo  do  not  chlorinate. 

The  repeated  finding  of  quantifiable  levels  of  1,1,1- 
Trichloroethane  and  traces  of  Trichloroethylene  in  the  Strange 
Street  Reservoir  indicates  contamination  of  the  reservoir  through 
one  or  more  of  its  source  wells. 

No  health  related  drinking  water  guidelines,  for  organic  or 
inorganic  parameters,  were  exceeded  during  1987  or  1988. 

RECOMMENDATIONS 

Two  recommendations  can  be  made: 

1)  The  source  of  contamination  at  the  Strange  Street  Reservoir 
should  be  investigated. 


17 


2)  Effective  and  appropriate  treatment  should  be  provided  to  ensure 
safety  and  consistency  in  the  quality  of  all  waters. 
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KEY  TO  TABLE  5  and  6 

A      ONTARIO  DRINKING  WATER  OBJECTIVES  (ODWO) 

1.  Maximvun  Accepteible  Concentration  (MAC) 
1+.  MAC  for  Total  Trihalonethanes 

1*.  MAC  for  Bacteriological  Analyses 

Poor  water  quality  is  indicated  when  : 

-  total  coliform  counts  >  0  <  5 

-  P/A  Bottle  Test  is  present  after  48  hours 

-  Aeromonas  organisms  are  detected  in  more  than 
25%  of  seunples  in  a  single  sxibmission  or  in 
successive  submissions  from  the  same  sampling 
site 

-  Pseudomonas  Aeruginosa,  Staphylococcus  Aureus 
and  members  of  the  Fecal  Streptococcus  group 
should  not  be  detected  in  any  sample 

-  Standard  Plate  Count  should  not  exceed  500 
organisms  per  ml  at  35  °C  within  48  hours 

2.  Interim  Maximum  Acceptable  Concentration  (IMAC) 

3.  Maximum  Desirable  Concentration  (MDC) 

4.  Aesthetic  or  Recommended  Operational  Guideline 

-  hardness  levels  between  80  and  100  mg/L  as 
calcium  carbonate  are  considered  to  provide  an 
acceptable  balance  between  corrosion  and 
incrustation,  water  supplies  with  a  hardness 
>200  mg/L  are  considered  poor  and  those  in 
excess  of  500  mg/L  are  unacceptable. 

B      HEALTH  &  WELFARE  CANADA  (HiW) 

1.  Maximum  Acceptable  Concentration  (MAC) 

2.  Proposed  MAC 

3.  Interim  MAC 

4.  Aesthetic  Objective  (AO)  (for  xylenes,  the  AO  is 

a  total) 

C      WORLD  HEALTH  ORGANIZATION  (WHO) 

1.  Guideline  Value  (GV) 

2.  Tentative  GV 

3.  Aesthetic  GV 

D      US  ENVIRONMENTAL  PROTECTION  AGENCY  (EPA) 

1.  Maximum  Contaminant  Level  (MCL) 

2.  Suggested  No-Adverse  Effect  Level  (SNAEL) 

3.  Lifetime  Health  Advisory 

4.  EPA  Ambient  Water  Quality  Criteria 

F      EUROPEAN  ECONOMIC  COMMUNITY  (EEC) 

1.  Health  Related  Guideline  Level 

2.  Aesthetic  Guideline  Level 

3.  Maximiim  Admissable  Concentration  (MADC) 

G  CALIFORNIA  STATE  DEPARTMENT  OF  HEALTH-GUIDELINE  VALUE 

H  USSR  MAXIMUM  PERMISSIBLE  CONCENTRATION 

I  NEW  YORK  STATE  AMBIENT  WATER  GUIDELINE 

N/A  NONE  AVAILABLE 


T.XBQRATORY  REBULTS.  RKMARK  DESCRIPTIONS 
No  Sample  Taken 

BDL  Below  MlnimuB  Measxirable  Amount 

<T  Greater  Than  Detection  Limit  But  Not  Confident 

>  Results  Are  Greater  Them  The  Upper  Limit 

<=>  Approximate  Result 

!AW  No  Data:  Analysis  Withdra%m 

!CR  No  Data:  Could  Not  Confirm  By  Reanalysis 

!CS  No  Data:  Contauaination  Suspected 

!IL  No  Data:  Seunple  Incorrectly  Labelled 

lis  No  Data:  Insufficient  Seunple 

!LA  No  Data:  Laboratory  Accident 

!LD  No  Data:  Test  Queued  After  Seunple  Discarded 

!NA  No  Data:  No  Authorization  To  Perform  Reanalysis 

!NP  No  Data:  No  Procedure 

!NR  No  Data:  Sample  Not  Received 

!0P  No  Data:  Obscured  Plate 

!QU  No  Data:  Quality  Control  Unacceptable 

!PE  No  Data:  Procedural  Error  -  Sample  Discarded 

!PH  No  Data:  Seunple  pH  Outside  Valid  Range 

IRQ  No  Data:  See  Attached  Report  (no  nvimeric  results) 

!SM  No  Data:  Seunple  Missing 

!SS  No  Data:  Send  Separate  Sample  Properly  Preserved 

!UI  No  Data:  Indeterminant  Interference 

!TX  No  Data:  Time  Expired 

A3C  Approximate,  Total  Count  Exceeded  300  Colonies 

APL  Additional  Peak,  Large,  Not  Priority  Pollutant 

APS  Additional  Peak,  Less  Than,  Not  Priority  Pollutant 

CIC  Possible  Contamination,  Improper  Cap 

CRO  Calculated  Result  Only 


PPS  Test  Performed  On  Preserved  Sample 

RMP  P  and  M-Xylene  Not  Separated 

RRV  Rerun  Verification 

RVU  Reported  Value  Unusual 

SPS  Several  PeeJcs,  Small,  Not  Priority  Pollutant 

UAL  Unreliable:  Seunple  Age  Exceeds  Normal  Limit 

UCR  Unreliable:  Could  Not  Confirm  By  Reanalysis 

UCS  Unreliable:  Conteuiination  Suspected 

UIN  Unreliable:  Indeterminant  Interference 

XP  Positive  After  X  Number  of  Hours 

T#  (TO 6)   Result  Taken  After  /  Hours 
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Tabl*  6 


SCAW/PARAMgmi 
BACXBRIOLOOXCAL 


tmiT 


DBTSCTIOa 

LIMIT    GOIPgLINB 


STANDARD  PLATB  COUNT  MEMBRANI 

FILTRATION 

P/A  BOTTLK 

TOTAL  COLIFORM  MEMBRANB  PILTRATIOM 

TOTAL  COLIPORM  BACKGROUND  KF 


CT/ML 


CT/IOOML 
CT/IOOML 


500/ML(Al) 

0  (AIM 
5/100mL(Al) 
N/A 


nrrr\9nf\pna^fjnf 


HEZACHLOROBUTAD ISNI 
1,2, 3-TRICHLOROBENZENS 
1,2,3, 4-T8TRACHLOROBENZEN8 
1,2,3, 5-TETRACHLOROBENZENl 
1,2, 4-TRICHLOROBENZENB 
1,2,4, S-TETRACHLOROBENZENS 
1,3, 5-TRICHLOROBENZENE 
HEZACHLOROBEN  Z  ENI 
HEXACHLOROBTHANS 
OCTACHLOROSTYRENE 
PENTACHLOROBENZENE 
2,3, 6-TRICHLOROTOLUBNl 
2,4, 5-TRICHLOROTOLUENB 
2,6, A-TRICHLOROTOLUBNS 


N6/L 

1.000 

450. 

(04) 

NG/L 

S.OOO 

10000 

(I) 

NG/L 

1.000 

10000 

(I) 

NG/L 

1.000 

10000 

(I) 

NG/L 

5.000 

10000 

(I) 

NG/L 

1.000 

38000 

(D4) 

NG/L 

5.000 

10000 

(D4) 

NG/L 

1.0 

10. 

(CI) 

NG/L 

1.000 

1900. 

(D4) 

NG/L 

1.000 

N/A 

NG/L 

1.000 

74000 

(D4) 

NG/L 

5.000 

N/A 

NG/L 

5.000 

N/A 

NG/L 

5.000 

N/A 

CELOROPESNOX.S 


2,3, 4-TRICHLOROPHENOL 
2,3,4, 5-TETRACHLOROPHENOL 
2,3,5, 6-TETRACHLOROPHENOL 
2,4, 5-TRICHLOROPHENOL 
2,4, 6-TRICaLOROPHENOL 
PENTACHLOROPHENOL 


NG/L 

50. 

N/A 

NG/L 

50. 

N/A 

NG/L 

50. 

N/A 

NG/L 

50. 

2600000 

(D4) 

NG/L 

50. 

5000. 

(Bl) 

NG/L 

50. 

60000. 

(Bl) 

CHBMZSTKT  (PLD) 

FIELD  COMBINED  CHLORINE  RESIDUAL 

FIELD  FREE  CHLORINE  RESIDUAL 

FIELD  TOTAL  CHLORINE  RESIDUAL 

FIELD  PH 

FIELD  TEMPERATURE 

FIELD   TXJRBIDITY 


MG/L 

N/A 

N/A 

MG/L 

N/A 

N/A 

MG/L 

N/A 

N/A 

DMSNLESS 

N/A 

6.5-a.5(A4) 

"c 

N/A 

<15  *'C(A1) 

FTO 

N/A 

1.0  (Al) 

CHSMI8TST    (lAB) 


ALKALINITY 

CALCIUM 

CYANIDE 

CHLORIDE 

COLOUR 

CONDUCTIVITY 

FLUORIDE 

HARDNESS 

MAGNESIUM 


MC/L 

.200 

30-S00(A4) 

M6/L 

.100 

100.   (F2) 

MG/L 

.001 

.20(A1) 

MG/L 

.200 

250.   (A3) 

TCU 

.5 

5.0  (A3) 

UMHO/CM 

1. 

400.   (F2) 

MC/L 

.01 

2.4  (Al) 

MS/L 

.50 

80-100(A4) 

MG/L 

.05 

30.   (F2) 

SCAH/PARAMgTKR 

NITRITB 

TOTAL  NZTRATKS 

NZTROCn  TOTAL  KJSLOAHL 

PH 

PHOSPHORUS  PIL  RKACT 

PHOSPHORUS  TOTAL 

TOTAL  SOLIDS 

TURBIDITT 


DmCTIOH 

UNIT 

LIMIT    CUIDBLINB 

M6/L 

.001     1.0  (Al) 

MC/L 

.02     10.   (Al) 

HG/L 

.  02     N/A 

DMSHLESS 

N/A   6.5-8.S(A4) 

M6/L 

.0005   N/A 

MC/L 

.002      .40{P2) 

MG/L 

1.      500.   (A3) 

rro 

.02      1.0  (Al) 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BORON 

BERYLLIUM 

CADMIUM 

COBALT 

CHROMIUM 

COPPER 

IRON 

MERCURY 

MANGANESE 

MOLYBDENUM 

NICKEL 

LEAD 

SELENIUM 

SILVER 

STRONTIUM 

THALLIUM 

TITANIUM 

URANIUM 

VANADIUM 

ZINC 


00/L 

.050 

100. 

(A4) 

OG/L 

.050 

146. 

(D4) 

UG/L 

.050 

SO. 

(Al) 

UG/L 

.020 

1000. 

(Al) 

OG/L 

.200 

5000. 

(Al) 

OG/L 

.010 

0.20  (H) 

UG/L 

.050 

5.0 

(Al) 

UG/L 

.020 

1000. 

(H) 

UG/L 

.100 

50. 

(Al) 

UG/L 

.100 

1000. 

(A3) 

UG/L 

5.0 

300. 

(A3) 

UG/L 

.01 

1.0 

(Al) 

UG/L 

.050 

50. 

(A3) 

UG/L 

.020 

500. 

(H) 

UG/L 

.100 

50. 

(M) 

UG/L 

.020 

50. 

(Al) 

OG/L 

.200 

10. 

(Al) 

OG/L 

.020 

50. 

(Al) 

UG/L 

.100 

2000. 

(H) 

UG/L 

.010 

13. 

(D4) 

UG/L 

.100 

N/A 

UG/L 

.020 

20. 

(A2) 

UG/L 

.020 

100. 

(H) 

UG/L 

.020 

5000. 

(A3) 

PHSKILICS 


PHBNOLICS  (UNFILTERED  REACTIVE) 
PBSTZCZDB8  «  PCB 


DG/L 


.2 


2.0  (A3) 


ALDRIN 

AMXTRINB 

ATRAZINB 

ALPHA  HEZACHLOROCYCLOHEXANB 

BETA  HEZACHLOROCYCLOHEXANB 

GAMMA  HEZACHLOROCYCLOHEXANB 

ALPHA  CHLORDANB 

GAMMA  CHLORDANB 

BLADBZ 

DIBLDRIN 

METHOXYCHLOR 

BNDOSULPAN  1  (TRIODAN  I) 

ENDOSULPAI  2  (THI(»AN  II) 

ENDRIH 

ENDOSULTAH  SULPHATE (THIOOAN 

HBPTACHLOR  EPOXIDE 


NG/L 

1.0 

700. 

(Al) 

NG/L 

50. 

300000. 

(D3) 

NG/L 

50. 

60000. 

(B3) 

(BHC) 

NG/L 

1.0 

700. 

(G) 

(BHC) 

NG/L 

1.0 

300. 

(C) 

(LINDANE) 

NG/L 

1.0 

4000. 

(Al) 

NG/L 

2.0 

7000. 

(Al) 

NG/L 

2.0 

7000. 

(Al) 

NG/L 

100. 

lOOOO. 

(B3) 

NG/L 

2.0 

700. 

(Al) 

NG/L 

5.0 

lOOOOO. 

(Al) 

NG/L 

2.0 

74000. 

(D4) 

NG/L 

4.0 

74000. 

(D4) 

NG/L 

4.0 

200. 

(Al) 

SULPHATE )NG/L 

4.0 

N/A 

NG/L 

1.0 

3000. 

(Al) 

SCAN /PARAMETER 

HIPTACHLm 

MROLACHLOR 

MIRXX 

OZTCHLOROAm 

0,P-DDT 

PCB 

0,P-DDD 

PPDDI 

PPDDT 

ATRATONS 

ALACHLOR 

PROMSTONX 

PROPAZINI 

PROMBTRYNI 

SSMCOR  (MSTRIBOZIN) 

SIMAZINB 


DBTSCTION 

VHXT 

LIHZI 

GOIDELIRI 

NG/L 

1.0 

3000. 

(Al) 

NG/L 

500. 

50000. 

(B3) 

NG/L 

5.0 

N/A 

NG/L 

2.0 

N/A 

NG/L 

5.0 

30000. 

(Al) 

NG/L 

20.0 

3000. 

(A2) 

NG/L 

5.0 

N/A 

NG/L 

1.0 

30000. 

(Al) 

NG/L 

5.0 

30000. 

(Al) 

NG/L 

50. 

N/A 

NG/L 

500. 

35000. 

(D2) 

NG/L 

50. 

52500. 

(03) 

NG/L 

50. 

16000. 

(D2) 

NG/L 

50. 

1000. 

(B3) 

NG/L 

100. 

80000. 

(B2) 

NG/L 

50. 

10000. 

(33) 

POLTARONATIC  HTDROCARBONS 


PHKNANTHRENK 

NG/L 

10.0 

N/A 

AMTHRACSNX 

NG/L 

1.0 

H/A 

FL0ORANTHEN8 

NG/L 

20.0 

42000. 

PYRSNS 

NG/L 

20.0 

N/A 

BEN  ZO ( A ) ANTHRACENE 

NG/L 

20.0 

N/A 

CHRYSBNS 

NG/L 

50.0 

N/A 

DIMETHYL  BEN ZO( A) ANTHRACENE 

NG/L 

5.0 

N/A 

BBNZO(E)PyRENE 

NG/L 

50.0 

N/A 

BBNZO ( B ) FLOORANTHENE 

NG/L 

10.0 

N/A 

PERYLENE 

NG/L 

10.0 

N/A 

BBNZO ( K ) FLOORANTHENE 

NG/L 

1.0 

N/A 

BENZO(A)PYRENE 

NG/L 

5.0 

10. 

BBNZO ( G , H , I ) PERYLENE 

NG/L 

20.0 

N/A 

D I BBNZO ( A , H ) ANTHRACENE 

NG/L 

10.0 

N/A 

INDENO ( 1 , 2 , 3-C , D ) PYRBNB 

NG/L 

20.0 

N/A 

BBNZO ( B ) CURYSENE 

NG/L 

2.0 

N/A 

CORONENX 

NG/L 

10.0 

N/A 

(D4) 


(Bl) 


8PBCZPXC  PBSTXCXDBS 


TOXAPHENB 

NG/L 

N/A 

5000. 

(Al) 

2,4,5-TRICHLOROBOTYRIC  ACID 

NG/L 

50. 

280000. 

(Bl) 

(2,4,5-T) 

2,4-0ICHIX}ROB0TYRIC  ACID 

(2,4-D) 

NG/L 

100. 

100000. 

(Al) 

2,4-DICHLORORPHENOXYBDTYRIC  ACID 

NG/L 

200. 

18000. 

(33) 

2,4-D  PROPIONIC  ACID 

NG/L 

100. 

N/A 

DICAMBA 

NG/L 

100. 

87000. 

(B3) 

PICHTORAM 

NG/L 

100. 

2450000. 

(03) 

SILVBZ  (2,4,S-TP) 

NG/L 

50. 

10000. 

(Al) 

DIAZINON 

NG/L 

20. 

14000. 

(Al) 

DICHI/)ROVOS 

NG/L 

20. 

N/A 

DURSBAN 

NG/L 

20. 

N/A 

ETHION 

NG/L 

20. 

35000. 

(C) 

GOTHION 

NG/L 

N/A 

N/A 

MALATHION 

NG/L 

20. 

160000. 

(C) 

KXVINPHOS 

NG/L 

20. 

N/A 

METHYL  PARATHIOM 

NO/L 

50. 

7000. 

(B3) 

MBTHYLTRITHION 

NO/L 

20. 

N/A 

PARATHION 

NG/L 

20. 

35000. 

(81) 

SCAN/PARAMETKR 

PHORATI  (THIMET) 

RKLDAN 

fVOHNKL 

AMZNOCARB 

BSNONTL 

BUZ  (KSTALKAMATB) 

CARBOFX7RAN 

CICP  (CHLORPROPHAM) 

OZALLATI 

BPTAN 

IPC 

PROPOXUR  (BAYGON) 

SKVIN  (CARBARYL) 

SUTAH  (BUTYLATB) 


DBTKCTIOH 

LiMU   cnipgLiNB 


MG/L 

20. 

35. 

(D2) 

HG/L 

20. 

N/A 

HG/L 

20. 

N/A 

NG/L 

N/A 

N/A 

NG/L 

N/A 

N/A 

NG/L 

2000. 

N/A 

HG/L 

2000. 

18000. 

(D3) 

NG/L 

2000. 

350000. 

(G) 

NG/L 

2000. 

30000. 

(H) 

NG/L 

2000. 

N/A 

NG/L 

2000. 

N/A 

NG/L 

2000. 

90000. 

(G) 

NG/L 

200. 

70000. 

(Al) 

NG/L 

2000. 

245000. 

(D3) 

VOLAXZLB8 


BSNZENI 

TOLUENB 

ETHYLBBNZENB 

PARA-ZYLENB 

MBTA-ZYLENB 

ORTHO-ZYLENB 

1, 1-DICHLOROBTHYLENE 

STHLYENS  DIBROMIDB 

MBTHYLBNB  CHLORIDE 

TRANS- 1 , 2-DICHLOROETHYLENE 

1 , 1-DICHLOROETHANE 

CHLOROFORM 

1,1, 1-TRICHLOROETHANE 

1 , 2-DICHLOROETHANE 

CARBON  TETRACHLORIDE 

1 , 2-DICHLOROPROPANE 

TRI CHLOROETHYLENE 

OICHLOROBROMOMETHANE 

1 , 1 , 2-TRICHLOROETHANE 

CHLOROD I BROMOKBTHANE 

TBTRACHLOROETHYLBNE 

BROMOPORM 

1,1,2, 2-TBTRACHLOROETHANB 

CHLOROBBNZBNB 

1 , 4-DICHLOROBBNZENE 

1 , 3-DICHLOROBBNZBNB 

1 , 2-DICHLOROBBNZBNB 

TRI FLUOROCHLOROTOLOENE 

TOTAL  TRIHALOMETHANES 

STYRENE 


OG/L 
OG/L 
OG/L 
OG/L 

tx:/L 

OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 
OG/L 


.050 

5.0  (Bl) 

.050 

24.0  (B4) 

.050 

2.4  (B4) 

.100 

300.   (B4) 

.100 

300.   (B4) 

.050 

300.   (B4) 

.100 

7.0  (Dl) 

.05 

50.    (G) 

.500 

1750.   (D3) 

.100 

350.   (03) 

.100 

N/A 

.100 

350.  {A1+) 

.020 

200.   (Dl) 

.050 

5.0  (Dl) 

.200 

5.0  (Dl) 

.050 

10.0   (G) 

.100 

5.0  (Dl) 

.050 

350.  (Kl*) 

.050 

.60(04) 

.100 

350.  (Al>) 

.050 

10.0  (C2) 

.200 

350.  {XI*) 

.050 

0.17(D4) 

.100 

1510.   (03) 

.100 

5.0  (Bl) 

.100 

130.    (G) 

.050 

200.   (Bl) 

.100 

N/A 

.500 

350.   (Al) 

.05 

46.5  (D2) 

